proved a fixed point theorem in a bounded D-metric space for a contractive self-map with applications. Here we establish a more general fixed point theorem in an unbounded D-metric space, for two self-maps satisfying a general contractive condition with a restricted domain of x and y. This has been done by using the notion of semicompatible maps in D-metric space. These results generalize and improve the results of Rhoades (1996) , Dhage et al. (2000), and Veerapandi and Rao (1996). These results also underline the necessity and importance of semicompatibility in fixed point theory of D-metric spaces. All the results of this paper are new.
Introduction
There have been a number of generalizations of metric spaces. One such generalization is generalized metric space or D-metric space initiated by Dhage [1] in 1992. He proved some results on fixed points for a self-map satisfying a contraction for complete and bounded D-metric spaces. Rhoades [4] generalized Dhage's contractive condition by increasing the number of factors and proved the existence of unique fixed point of a selfmap in D-metric space. Recently, motivated by the concept of compatibility for metric space, Singh and Sharma [5] introduced the concept of D-compatibility of maps in Dmetric space and proved some fixed point theorems using a contractive condition.
In [4] , the following theorem has been established.
Proof. Let {Sx n } → u, {Tx n } → u for some u ∈ X. To show this, STx n → Tu. As T is continuous TSx n → Tu. The following is an example of a pair of self-maps (S,T) which is semicompatible but not compatible. Further, it is shown that the semicompatibility of the pair (S,T) need not imply the semicompatibility of (T,S). 
Now, as (S,T) is D-compatible
(2.1)
Let I be the identity map on X and x n = 1/2 − 1/n. Then {Ix n } = {x n } → 1/2 and {Sx n } → 1/2. Again, {ISx n } = {Sx n } → 1/2 = S(1/2). Thus (I,S) is not semicompatible though it is compatible. Also for any sequence {x n } in X such that {x n } → x and {Sx n } → x we have {SIx n } = {Sx n } → x = Ix. Thus (S,I) is always semicompatible.
Remark 2.10. The above example gives an important aspect of semicompatibility in Dmetric space as the pair (I,S) is commuting, weakly commuting, compatible, and weak compatible, still it is not semicompatible.
The following is an example of a pair of maps which is semicompatible but not compatible.
Define self-maps A and S on X as follows: 
Let ϕ denote the class of functions φ: R + → R + which are upper semicontinuous nondecreasing and φ(t) < t, for t > 0. If the orbit {y n } is bounded, define γ i = δ d {y i , y i+1 , y i+2 ,...}, i = 1,2,.... Then γ n is finite for all n and also {γ n } is a nonincreasing sequence and γ n ≥ 0, for all n. Hence γ n → γ (γ ≥ 0) as n → ∞. Lemma 2.13. Let S,T,x n , y n ,x 0 be as above. 
Taking sup over p and t we have γ n ≤ φ(γ n−1 ) and letting n → ∞ we get
Main results

Theorem 3.1. Let S and T be self-maps of a D-metric space (X,D) satisfying the following. (1) S(X) ⊆ T(X). (2)
The pair (S,T) is semicompatible and T is continuous. Proof. For x 0 ∈ X, construct sequences {x n } and {y n } in X as Sx n−1 = Tx n = y n , for all n ∈ N. Then by Lemma 2.13, {y n } is a Cauchy sequence in O(ST −1 ,Sx 0 ) which is complete. Hence,
As T is continuous and (S,T) is semicompatible we get
Step 1.
(3.4)
Taking limit as n → ∞ and using (3.2) and (3.3) we get
Step 2. Putting x = x n , y = x n , and z = u in condition (4) we get
Taking limit as n → ∞ using (3.2) and (3.5) we get
which is a contradiction, hence D(u,u,Su) = 0, that is, u = Su. Hence u = Su = Tu. That is, u is a common fixed point of S and T.
Step 3 (Uniqueness). Let w be another common fixed point of S and T, then
Putting x = x n , y = x n , and z = w in condition (4) we get
(3.9)
Taking limit as n → ∞ using (3.2) to (3.8) we get
Hence, u is a unique common fixed point of S and T. The following theorem is a counterpart of Theorem 3.1 and establishes the existence of a unique common fixed point of a pair of semicompatible maps (S,T) when S is continuous. Proof. For x 0 ∈ X, construct sequences {x n } and {y n } in X as in the proof of Theorem 3.1 then Sx n → u, Tx n → u. As S is continuous we get STx n → Su and as (S,T) is semicompatible we get STx n → Tu. As the limit of the sequence is unique we get
Step 4. Putting x = x n , y = x n , and z = u in condition (2) we get
(3.12)
Taking limit as n → ∞ using (3.2) and (3.11) we get
which is a contradiction. Hence u = Su and we get u the common fixed point of S and T. The uniqueness of fixed point follows from
Step 3 of Theorem 3.1.
Remark 3.5. In view of Propositions 2.7 and 2.8, condition (1) of the above theorem is not in the close reach of compatibility, weak commutativity. Thus it highlights the necessity and importance of semicompatibility in the fixed point theory of D-metric spaces.
In Theorem 3.1 if we take φ(t) = λt, for all t ∈ R + , λ < 1. As λ < 1, φ ∈ ϕ and we get the following.
Semicompatibility in unbounded D-metric space Corollary 3.6. Let S and T be self-maps of a D-metric space (X,D) satisfying conditions (1), (3), (2), of Theorem 3.1 or (1) of Theorem 3.4 and
( (3.14)
Then S and T have a unique common fixed point.
In the above corollary if we take T = I, the identity map on X, then conditions (1), (2) of Theorem 3.1 are satisfied trivially and we get the following. 
D(Sy,x,z),D(x, y,Sz),D(Sx,x,Sz),D(Sy, y,Sz), D(Sx, y,Sz),D(Sy,x,Sz) . (3.15)
Then S has a unique fixed point.
If we restrict the contractive condition of the above corollary to the maximum of those factors which contain z in the third place of function D, we get the following. 
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Remark 3.9. The above corollary improves and generalizes [4, Theorem 1] in which the required domain of x and y in the contractive condition is needed to be the whole space X while in this corollary the required domain of x, y is just an orbit O(S,x 0 ). Further, in the above corollary boundedness of just an orbit is taken where as in [4] the boundedness of the whole space was assumed. ,1) , taking x, y, and z in descending order. We take Note. In case x,z, and y are in descending order or else z,x, y are in descending order, the computation can be made similarly and for λ = 1/2 condition (A) is satisfied. Case 2. x, y ∈ O(S,1) and z = 0. We take 1) , and z = 0. We take Remark 3.11. The above example shows that the assumption of boundedness of the whole space X in [4] can be removed.
In [3] , Dhage et al. established the following result. In Corollary 3.8, if we restrict the maximum to only the first two factors in the contractive condition, we get the following. 
Then S has a unique fixed point and S is continuous at it.
Remark 3.14. This corollary improves Theorem 3.1 of Dhage et al. [3] in the sense that in the contractive condition the domain of x, y is just an orbit O(S,x 0 ) and not its closure. Also this result corrects the above said result in the sense that the domain of z in the condition must be the whole space X and not just the closure of the orbit O(S,x 0 ), for otherwise the uniqueness of the fixed point does not follow. The following is an example of it. 
Thus the contractive condition of Corollary 3.13 is not satisfied for all x, y ∈ O(S,1) and z ∈ X. Hence, Corollary 3.13 too cannot assure the uniqueness of a fixed point in Example 3.15.
It is to be noted that Example 3.10 is also an example of Corollary 3.13. The rest of the proof follows from Corollary 3.6.
In Corollary 3.17 if we take T = I, the identity map on X, then conditions (1), (2) of Theorem 3.1 are trivially satisfied and if we take a 3 = a 4 = a 5 = a 6 = a 7 = a 9 = a 10 = 0, we get the following. Then S has a unique fixed point.
Remark 3.19. The above corollary generalizes and improves [7, Theorem 1] in which the required domain of x and y was needed to be the whole space X. In this corollary the required domain of x and y is just an orbit O(S,x 0 ) and only z varies over the whole space X.
